PAX8 regulates telomerase reverse transcriptase and telomerase RNA component in glioma.
Paired box (PAX) developmental genes are frequently expressed in cancers and confer survival advantages on cancer cells. We have previously found that PAX genes are deregulated in glioma. We have now investigated the expression of PAX genes in glioma and their role in telomere maintenance. The mRNA level of PAX8 showed a positive correlation with telomerase activity in glioma biopsies (r(2) = 0.75, P < 0.001) and in established glioma cell lines (r(2) = 0.97, P = 0.0025). We found that PAX8 is able to coordinately transactivate the promoter for both the telomerase catalytic subunit (hTERT) and the telomerase RNA component (hTR) genes. By electrophoretic mobility shift assay, quantitative PCR, and a telomerase activity assay, we show that PAX8 binds directly to the hTERT and hTR promoters, up-regulating hTERT and hTR mRNA, as well as telomerase activity. Additionally, PAX8 small interfering RNA down-regulated hTERT and hTR. Collectively, these results show that PAX8 may have a role in telomerase regulation.